Recently, a new cell type -- the telocyte (TC) -- has been documented in the interstitium of several cavitary and non-cavitary organs \[[@b1], [@b2]\], including humans and other vertebrates' myocardium \[[@b3], [@b4]\]. As a distinct feature, TC extend long, slender processes -- telopodes (Tp) -- to embrace the myocardial precursors and presumably form a three-dimensional network throughout the entire heart \[[@b5]\], as already demonstrated in atria \[[@b6]--[@b8]\], ventricles \[[@b9], [@b10]\], myocardial sleeves \[[@b11]--[@b13]\], subepicardium \[[@b14]--[@b16]\] and subendocardium \[[@b17]\]. Cardiac TC differ from archetypal fibroblasts or fibrocytes. The phenotype of TC is characterized by CD34, c-kit, vimentin and caveolin-1 positivity. The existence of similar cells (c-kit^+^) in the heart was reported \[[@b18]--[@b21]\].

TC might play a role in myocardial development by guiding cardiac muscle precursor cells to form the correct three-dimensional myocardial architecture \[[@b22]\]. *In vitro* studies of mixed cell cultures showed that TC organize into networks that provide the force to guide the assembly of cardiomyocytes into larger clusters \[[@b23], [@b24]\].

We present a series of chronological snapshots extracted from a time-lapse videomicroscopy recording of a mouse myocardium cell culture highly enriched in TC.

Adult hearts were obtained from three C57 black mice (12 months old), treated with 1000 U/kg heparin.

This study was approved by the Bioethics Committee of the 'Victor Babes' National Institute of Pathology, Bucharest, according to generally accepted international standards.

In order to obtain cell cultures highly enriched in interstitial cells, mice hearts were dissected under a stereomicroscope and mechanically minced into small pieces of about 1 mm^3^, followed by enzymatic dissociation. First, tissue fragments were incubated for 15 min. on a rocking table in 250 U/ml collagenase II (Sigma, St. Louis, MO, USA) at 37°C, and then the supernatant containing dissociated cells was collected and collagenase activity was inhibited with ice-cold HBSS. The procedure was repeated twice; in the mean time, the collected supernatant was stored in ice. The suspension containing dissociative cells was washed by centrifugation and the cells were again suspended in DMEM culture medium supplemented with 10% foetal calf serum and 100 U/ml penicillin -- 100 mg/ml streptomycin (both from Sigma). The resulting single cell suspension was plated in 35 cm^2^ Petri dishes. The medium was changed after 24 hrs and the culture was transferred in the controlled environment of Nikon Biostation IM (Nikon Instruments Europe B.V., Amstelveen, Netherlands). TC behaviour was monitored by time-lapse videomicroscopy. Images were captured every 10 min. for 48 hrs. The video signal was digitally processed and the video was produced at 800 × 600 pixels in size. The video runs at three frames per second -- 96 sec. of running video time corresponds to about 48 hrs of elapsed time. Methylene blue vital staining and immunofluorescence were used for differential diagnosis with fibroblasts/fibrocytes.

[Figure 1](#fig01){ref-type="fig"} shows that some cells in the 48-hr-old culture, which correspond to the TC morphological profile, extend very long and thin Tp that reach out and temporarily interconnect with similar cells in a primary network-like layout. Cell culture confirms repetitive Tp structure shown in electron microscopy (EM) studies \[[@b1]\], of alternating thin segments (podomeres) and dilations (podoms). The mobility, as well as the plasticity of Tp, is based on this moniliform 'design'.

###### 

Serial snapshots selected from a time-lapse videomicroscopy recording of adult mouse myocardial interstitial cell culture. The chronological order of sequences is indicated by white arrowheads at the edge of each frame. TC were designated a, b, c and d in order of appearance in the microscopic field. They start structuring a network. The a TC (yellow) is the most active cell, scouting the area and planting marks (yellow arrowheads) out of its own regressing Tp (yellow arrows), for the other cells to follow. TC b~2~\* and c are using those retracting Tp as guiding wires to grow their own cell projections (black and blue arrows). Following marks left by TC a (enclosed areas and yellow arrowheads), TC c leaves an entire Tp (black arrowhead) as a guiding mark for b~2~\* and upcoming d cell. Note: a and b cells undergo cell division; daughter cells were assigned numeric indices.
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[Figure 1](#fig01){ref-type="fig"} (and Video S1) suggest that Tp are functioning as guiding wires for nascent Tp of neighbouring cells. The video also indicates that TC, as they scout the perimeter, dispose of some distal segments of their Tp (yellow arrowheads in [Fig. 1](#fig01){ref-type="fig"}), which remain stabilized in specific areas during the dynamic process of Tp growth and regression. The segments left behind, like snow traces, continue to be used (enclosed areas in [Fig. 1](#fig01){ref-type="fig"}) as guiding marks during the migration of adjoining TC.

This method of cellular-driven guidance represents a particular type of long-distance intercellular communication during the dynamic process of network rearrangement. Further studies are needed in order to accurately identify the molecular mechanisms of this podomere-dependent cell migration.

We considered \[[@b3], [@b15], [@b22]\] that TC assist the migration and differentiation of cardiac myocyte progenitors resulting from either resident or exogenous stem cells in cardiac stem cells niches. Taking into account that the TC in the primary culture came from adult mouse hearts, we may take their behaviour as proof that the mature heart contains a population of interstitial cells -- TC -- which retain the ability to form a three-dimensional scaffold for the heart. In our opinion, TC actions are essential for managing the heart's significant 'growth reserve'\[[@b25]\] and coordinating the replacement of myocyte, as well as non-myocyte compartments.
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Additional Supporting Information may be found in the online version of this article:

**Video S1.** Time-lapse videomicroscopy recording of 48 hrs of TC behaviour in cell culture. This video runs at three frames per second: 96 sec. of running video time corresponds to about 48 hrs of elapsed time. Distal podomeres detach from Tp of TC, and their presence guides the elongation and migration of Tp belonging to other TC, as preliminary stages in the formation of a complex multi-cellular network.

For supplementary materials on TC, please see <http://www.telocytes.com>.

Please note: Wiley-Blackwell are not responsible for the content or functionality of any supporting materials supplied by the authors. Any queries (other than missing material) should be directed to the corresponding author for the article.
